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Problem Statement: 

Determine the disposal and packaging requirements for the pipe and tanks (assuming that it contains a 
uniformly distributed residue on the inside of the pipe). Determine the amount of pipe that can be shipped in 
one package that does not exceed a Type A quantity (per the DOT definition specified at 49 CFR $173.403). 

Determine the quantity of sludge heel that can remain in a tank (assuming that it contains a uniformly 
distributed residue on the inside of the tank) that does not exceed a Type A quantity (per the DOT definition 
specified at 49 CFR 3173.403). 

Method of Solution: 

Pipe: 
Utilizing standard mathematical formulas for geometric shapes and standard constants for metric conversions, 
calculate the volume per foot of 4 and 6-inch diameter pipe and convert this volume to gallons. Next, using 
characterization data and volume estimates from references above, calculate the total maximum activity of the 
sludge or solid phase for Tank V-3. Finally, calculate the maximum (total) linear feet of pipe that can be 
determined to not exceed a Type A quantity per package as specified in 49 CFR g173.403. 

Then, assume that the maximum linear feet of pipe will be packaged into a suitable container in which the 
volume of the waste container is not greater than 10% of the volume of waste. Based on the final container 
volume determines the IO CFR 61.55 classification. 

Tank: 
Utilizing standard mathematical formulas for geometric shapes and standard constants for metric conversions, 
calculate the approximate volume of sludge heel in gallons that can remain in tank upon completion of contents 
removal. Next, using characterization data and volume estimates from references above, calculate the total 
maximum activity of the sludge or solid phase for Tank V-3. Finally, calculate the maximum (total) amount of 
sludge that could remain on the inside of the tank that can be determined to not exceed a Type A quantity per 
package as specified in 49 CFR gl73.403. 

Then, assuming that the above waste is stabilized within the tank using a suitable solidification media, 
determine the 10 CFR 61.55 classification based on the solidified waste volume. 

Calculation: 
Input data, specifications, and applicable regulatory criteria into Excel 97 (or DOT) spreadsheets that have 
been designed and validated to determine appropriate DOT shipping criteria and IO CFR s61.55 classification. 
Note that these spreadsheets are attached as referenced herein. 

Note: The DOT spreadsheet contains formulas that have been validated or “check printed” to ensure cells are 
referenced correctly and arithmetic operations and algebraic calculations are correct. The spreadsheet is then 
“locked” using the password protection function. The values and subsequent determinations that the algebraic 
formulas calculate have been independently verified using RADCALC software available through the DOE/NTP 
website. Calculations are also independently verified using a Hewlett-Packard model 48G+ hand held 
calculator. 

Assumptions: 

1. Each pipe contains a uniformly distributed residue on the inside that is .25 inches thick for both the 4 and 6- 
inch pipes. 

2. Evaluate the 6-inch pipe with only 1/16’h inch of waste to determine the disposal requirements. 
3. Tank V-3 is assumed to have the highest representative activity of all V-Tank solid phase wastes and is 

therefore suitable to represent the worst case scenario for determining the volume limit of ancillary tank 
pipe and tank sludge heel for packaging and disposal. 

4. In accordance with Low-level Waste Licensing Branch Technical Position on Radioactive Waste 
Classification (May 1983, Rev. 0); (c)(2): Radionuclide concentrations should be determined based upon 
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volume or weight of the final waste form, or (3) in many cases, the volume used for waste classification 
purposes may be considered to correspond to the volume of the waste container. 

5. The tank contents can be uniformly distributed within a suitable solidification media. 
6. This evaluation does not evaluate V-Tank wastes for compliance with the waste acceptance criteria (WAC) 

of any disposal facility or with respect to RCRA/TSCA constituents. 
7. The numbers derived by the DOT spreadsheets should be used as estimates only. The determinations 

made by interpretation of the data in the DOT spreadsheets should be carefully considered with respect to 
the quality of the radiological characterization data provided. 

8. With regards to the characterization data, when a radionuclide was not detected, its detection limit was 
used as a conservative estimate. Note that this conservative assumption has essentially no effect on the 
overall determinations. 

9. Th-234 and Pa-233 are assumed to be in secular equilibrium with the parent radionuclides, U-238 and Np- 
237 respectively; their activities have been added as appropriate. 

10. In accordance with 49 CFR $173.433 requirements, the activity of Pu-241 has been added at 9.52 times 
- the activity of Am-241. 

Sources of Data: 

Characterization Data from: 

Comprehensive Remedial Investigation/Feasibility Study (RI/FS) for Test Area North Operable Unit 1- 10 at 
INEEL, DOE/ID-l 0557, November 1997, Dept. of Energy/Idaho Operations Office, Idaho Falls, ID. 

V-Tank Waste Volumes from: 

Memorandum from Carolyn S. Blackmore to J. Todd Taylor, 03/l O/98, Criticality Safety issues Associated With 
The Test Area North V-Tanks - CSB-004-98, Lockheed Martin Idaho Technologies Company 

Formulas for Geometric Calculations: 

CRC Standard Mathematical Tables, 26’h Edition, William H. Beyer, Ph.D., CRC Press, Inc. Boca Raton, 
Florida 

Conversion Factors and Constants: 

The Health Physics and Radiological Health Handbook, Revised Edition, Edited by Bernard Schleien, 1992, 
Scinta, Inc. Silver Spring, Maryland. 

Reoulatorv Requirements from: 

49 CFR 171-I 78, October 2000, “Transportation,” Parts 171 through 178, “General Information, Regulations, 
and Definitions, Hazardous Materials Tables, and Shipping and 
Packaging Requirements,” Code of Federal Regulations, Office of the Federal Register. 

10 CFR 61, October 2000, “Energy,” Part 61, “Licensing Requirements for Land Disposal of Radioactive 
Waste,” Code of Federal Regulations, Office of the Federal Register. 

Issuance of Final Branch Technical Position on Concentration Averaging & Encapsulation, revision in part to 
waste classification technical position, January 17, 1995, Nuclear Regulatory Agency, Washington D.C. 

Low-level Waste Licensing Branch Technical Position on Radioactive Waste Classification, May 1983, Rev. 0, 
Nuclear Regulatory Commission, Washington, D.C. 

Calculation: 

Piping: 
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Referring to the Attachments 1 through 3, the radionuclide activities used in these spreadsheets are from the 
characterization data provided in Comprehensive Remedial Investigation/Feasibility Study (RI/FS) for Test Area 
North Operable Unit MO at INEEL (DOE/ID-10557, November 1997) which was provided by INEEL personnel 
in electronic format (i.e., Excel spreadsheets). The characterization data was converted from picocuries per 
gram (pCi/g) to curies (Ci). Average data values were then calculated for each radionuclide for the Tank V-3 
solid or sludge phase. The solid or sludge density was converted from the applicable Tank V-3 analytical data 
and converted to g/cc. 

The total activity for Tank V-3 was then calculated using average activities (refer to attachment 1). The data 
was then copied into another DOT spreadsheet manipulating the volume of waste, weight, and percent of total 
activity before copying. The amount of waste and percent activity is dependent upon a reasonable assumption 
of the amount of sludge residue remaining in the pipe (refer to attachment 2). The total linear feet of pipe 
allowed per package that will not exceed a Type A quantity, is a function of the total amount of sludge per 
package that does not exceed a Type A quantity. The total amount of sludge per package (that does not 
exceed a Type A quantity) can be determined by plotting a graph of gallons versus Type A Package unity 
calculation and then interpolating the number of gallons at 99 percent of the Type A quantity limit. Once the 
total amount of sludge per package is known, the dividend of the total amount of sludge per package and the 
amount of sludge in one linear foot of pipe is the total amount of pipe allowed per package that will not exceed 
a DOT Type A quantity. 

The volume per linear foot of 4 and 6-inch diameter pipe and the volume and weight of sludge per linear foot 
are calculated in attachment 4. The results of the analysis shows that the pipe can be packaged as LSA II‘ 
materials but because of the Sr-90 levels assumed, even l/16 inch of sludge results in the pipe being classified 
as a Class B waste. (Attachment 2) 

Tank: 
The spreadsheets labeled MT Tank with residue, was used to estimate the DOT Type for the V-3 tank. The 
radionuclide activities used in this spreadsheets are from the characterization data provided in Comprehensive 
Remedial Investigation/Feasibility Study (RI/FS) for Test Area North Operable Unit 7-10 at /NEEL (DOE/ID- 
10557, November 1997). The characterization data was converted from picocuries per gram (pCi/g) to curies 
(Ci). Average sludge sample data values were used when calculating each radionuclide for the Tank V-3 solid 
or sludge heel. The solid or sludge density was converted from the applicable Tank V-3 analytical data and 
converted to g/cc. 

The total activity for a 17.26-gallon sludge heel remaining in Tank V-3 was then calculated using average 
activities. The sludge heel is assumed to be uniformly distributed along the 19.5-foot length of tank. The data 
was then copied into another DOT spreadsheet using the 17.26-gallon volume of waste, weight, and percent of 
total activity. The amount of waste and percent activity is dependent upon a reasonable assumption that the 
amount of sludge heel remaining in the tank pipe can be achieved. The 17.26-gallon volume of sludge 
remaining in the tank, combined with the volume of the tank, is a goal that when using average activity levels. 
This quantity results in a classification of the Tanks as Class A surface contaminated .debris, which can be 
shipped as LSA II quantity. The actual amount of sludge per tank (that does not exceed a LSA II quantity) will 
be determined by analysis of the actual waste stream and by plotting a graph of gallons versus LSA II Package 
unity calculation and then interpolating the number of gallons at 99 percent of the LSA II quantity limit against 
the actual activity of the sludge heel. IN reality the controlling factor is the total curies of Sr-90 that is 
determined in the sludge, as that is what is controlling the determination that the waste is a Class A waste. 
Under the above condition, the waste is Class A, but the addition of any more curries of Sr-90 would result in 
the Waste being classified as Class B. 

Discussion: 

Piping: 

To determine the respective amount of activity that the sludge represented in a foot of pipe, the total activity in 
the total sludge or solid phase of Tank V-3 needs to be determined (refer to Attachment 1). The DOT 
spreadsheet entitled “V-3 All Sludge AVG” analyzes the 652 total gallons of sludge or solid phase waste in 
Tank V-3. For a 6-inch pipe, with 1/8’h inch of contamination or 0.038 gallons, in one foot of pipe would 
represent 5.8E-03 percent of the total (i.e., 652 gallons) of Tank V-3 sludge or solid phase waste. Therefore, 
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the individual radionuclide activities for the total Tank V-3 can be multiplied by 5.8E-05 to determine the 
activities that would be present in 0.038 gallon (refer to Attachment 2). These values can then be used to plot a 
graph of total gallons of sludge versus the sum of the ratios of activities per A2 for the total amount of sludge in 
the Tank V-3 and 0.038 gallons. Refer to Table 1. 

Table 1. X and Y values for plottincl the qraph of total gallons of sludge 
J ratios I Description Total gallons (x) Sum of AL ratios (y) 

Total V-3 Tank sludge 652 35.9 

Total V-3 sludge in 1 foot of pipe 0.038 0.00206 

Using the graph of the values in Table 1 (see attachment 2) the volume of sludge at 99 percent of the Type A 
quantity per package is 17.97 gallons. The total linear feet of pipe per package is (17.97 gallons) / (0.038 
gallonslft.) or 472 feet. 

Tank: 
Using the average sample values the 17.26-gallon volume of sludge heel distributed along the bottom of the 
tank will not exceed the DOT Type LSA II shipping requirements. Using a specific gravity of 1.25 g/cc, this 
amount of sludge will weigh approximately 179 Ibs. 

Conclusions and Recommendations: 

Piping: 
1. 472 linear feet of 6-inch pipe can be placed into a DOT Type LSA II package and not exceed a Type A 

quantity per package. Since this quantity is so large the packaging of the pipe will not be an issue, as 
packaging will contain considerably less pipe 

2. With respect to its radioactive constituents only, the pipe meets the definition of a low-level waste. 
3. With respect to DOT transportation, the pipe would be a Class 7 Radioactive material. 
4. With respect to DOT packaging, the pipe would meet the definition of a low specific activity II (LSA-II solid 

or UN2912) material and could be placed into excepted packaging (IP-2). 
5. The amount of fissile material per package (2.28 grams actual) would be less than 15 g/pkg. and would 

therefore be considered “fissile excepted.” 
6. Since the contamination in the pipe will exceed the limits for Class A waste, the pipe will need to be flushed 

to remove lose contamination and to meet the goal of deposal as a Class A waste. 

Tank: 
1. The goal for sludge remaining inside the tanks will be less than 17.26 gallons. A quantity < 17.26gallons of 

sludge heel will meet the DOT Type LSA II package requirements and not exceed a Type A quantity per 
tank. 

2. With respect to its radioactive constituents only, the tank meets the definition of a low-level waste. 
3. With respect to DOT transportation, the tank would be a Class 7 Radioactive material. 
4. With respect to DOT packaging, the tank with the 17.26 gallons of sludge heel would meet the definition of 

5. 
a limited quantity or low specific activity II (LSA-II solid) and could not be placed into excepted packaging. 
The amount of fissile material per package (2.5 grams actual) would be less than 15 g/pkg. and would 
therefore be considered “fissile excepted.” 

6. Assuming 10% of the activity inside the tank is removable contamination, the tank would exceed the DOT 
SCO-II limits for removable contamination and would require Type A packaging. 

Computer Source: 
Hewlett-Packard Kayak XU800 with Microsoft Window NT, operating system and Office 97 software. 
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List of Attachments 

Attachment Title 

1 DOT Spreadsheet entitled, “V-3 All Sludge AVG” 
2 0.25 Inch Sludge per 4” and 6” Pipe per Linear Foot 

and 0.0625 Inch Sludge per 6” Pipe 
3 Tank with 17.26 gal Residue 
4 Volume and Weight Calculation for 4 and 6 Inch Pipe 
5 Volume and Weight of V-Tanks and Contamination Prior to 

Removal from Ground 
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Attachment 1 

DOT Spreadsheet entitled, “V-3 All Sludge AVG” 



v-3 Au shdgo AVO P8#olof2 

Container ID I INEEL lank V-3 Sludge (Total w/AW) Constants Units 
3.70E+10 BqlCi 

Bection I. Wasts Stream Infofmatl~ 453.6 a/lb 
Container Typ 10,000 ~aflon stainless steel tank (lo’ dia. X 195’k 1337 ft3 or 3766 m3  external volume 1  .OOE-12 TBq/Sq or Ci/pCi 
Description: 652 gallons of Sludge 1ooo.00 ml 
Note:r~sdid~evdu~6652~lonswitndsnrityd1.25g/cc 1 .OOE+09 nCi/Ci 

Container Container Container Container Waste External VoLIst. Waste Vol. 
Gross Wt  (lb) 3ross Wt  (kgTam Wt (lb‘ Tam Wt (kQ) Net VVt (kg) h3) (m3) Dcse survey from &oorx on xx/xx/O0 shows * mmm/hr  OC. 

6601.44 3065.13 0.00 0.00 3065.13 37.664 2.466 RadIoactive liquid effluenta from hot cells, labs, and decon facilities at TAN and IETF. 
N~t~:~oShQht~faintsnft= (652get.)x(1.25 !##~(3785.412 cc1ge1.)x(2.2o46E-o3Wg)= 6601.44 EPA mgulated hazardous COCs: Barium, Cadmium, Chromium, Lead, Mercury, Silver, VCCs, SV( 
Section II . List the radlonuclldes and actlvltlss. oerfonn DOT RAM. RQ LTO Q . N. l _TYne A Pam 

Nudiie ACtiViQ %&Total  Activity A&My/warn RQ limits RQ Ratios A2 Value LTD QTY Det. Type A Pkg? IOT Fissib Maw TRU Cont. LSA-II 
GO (Bq) (BqJwm) V W  (amount/limit) (TBq) rmount/(lO-3)A (amounffA2) (0) Wis Fmc A2FfaCthl WJct) 

SF90 
cs-137 
NM3 

Pu-24 1  
Eu-154 
Eu-152 
Ru-103 
Ce-144 
PO-238 
Ru-lO6 
Am-24 1  
Pu-239 
Sb125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1lOm 

co-50 
cs-134 

firn 
M-54 
U-235 
l-129 
U-236 

Th-234 
Cm-242 
Np237 
Pa-233 

544E+Ol 
1.9lE+Ol 
2 .40E+W 
4.72E-01 
1.72E-01 
7.91 E-02 
4.61 E-02 
4.1 OE-02 
3.4OE-02 
3.36E-02 
3.35E-02 
1.60E-02 
1.74E-02 
1.35E-02 
1.06E-02 
9.27E-03 
604E-03 
7.34E-03 
5.62E-03 
5.07E-03 
4.26E-03 
4.24E-03 
3.62E-03 
3.74E-03 
2.39E-03 
1.51E-03 
1.63E-04 
1.77E-04 
1.7lE-04 
1.7lE-04 
l.PlE-O4 
746E-05 
7.46E-05 

5.61 E+Ol 
3.95E+OO 
6.26E-03 
1.22E-01 
1.77E+OO 
1.63E-02 
5.26E-03 
4i7OE-03 
1.75E-02 
1.73E+Ol 
1.73E-02 
9 .29E+W 
6.95E+W 
1.55E-03 
5.58E-04 
1.06E-03 
6.29E-04 
3.76E-02 
5.79E-01 
1 .74E+W 
l.lOE-03 
4.37E-04 
7.67E-04 
1.93E-04 
4.1lE-04 
1.55E-04 
O.WE+0O 
O.OOE+0O 
O.WE+W 
6.64E-05 
1.25E-03 
3.64E-02 
654E-06 

2.01E+12 
7.06E+ll 
689E+iO 
1,74E+lO 
635E+09 
2.93E+09 
1.70E+09 
1.52E+09 
1.26E+O9 
1,24E+09 
1.24E+09 
6.87E+06 
6.42E+O6 
4.99E+06 
4.0lE+06 
3.43E+06 
2.97E+06 
2.71E+06 
2.08E+06 
1.87E+O6 
1.58E+08 
1.57E+06 
1.41 E+O6 
1.38E+08 
6.65E+O7 
5.58E+07 
6.79E+O6 
6.55E+06 
6.35E+06 
6.35E+06 
4.47E+06 
2.76EHt6 
2.76E+O6 

6.53E+05 
229E+05 
2.86E+M 
565E+03 
2O6E+O3 
9.49E+O2 
5.52E+O2 
4.92E+02 
4.07E+02 
4.03E+02 
4.02E+02 
2.16E+O2 
2.06E+O2 
1.62E+O2 
1.30E+02 
l.llE+OP 
964E+Ol 
6.60E+Ol 
6.74E+Ol 
6.07E+01 
5.13E+01 
5.06E+Ol 
4.56E+Oi 
4.49E+Ol 
2.67E+01 
1  .biE+Ol 
220E+00 
2.12E+00 
2.O6E+oo 
2.O6E+OO 
1.45E+W 
894E-01 
6.94E-01 

Total 7.70E+Ol 100.00% 2.6X+12 9.23E+05 

3.7OE-03 
3.70E-02 
3.70E+OO 
3.70E-01 
3.70E-02 
3.7OE-01 
3.7OE-01 
3.70E-01 
3.7OE-02 
3.70E-04 
3.70E-02 
3.7OE-04 
3.70E-04 
3.70E-01 
3.70E-Of 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-03 
3.70E-04 
3.7OE-01 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.7OE-05 
3.70E-03 
3.70E+OO 
3.70E-02 
3.70E-04 
3.70E+OO 

544E+02 
1.91E+Ol 
2.40E-02 
4.72E-02 
1.72E-01 
7.91E-03 
4.61 E-03 
4.10E-03 
3.40E-02 
336E+00 
3.35E-02 
1 .60E+W 
1.74E+W 
1.35E-03 
1.08E-03 
9.27E-04 
6.04E-04 
7.34E-02 
5.62E-02 
5.07E-01 
4.26E-04 
4.24G04 
3.82E-03 
3.74E-04 
2.39E-04 
1.51E-04 
1.83E-03 
1.77E-01 
l.llE-03 
1.71E-06 
1.2lE-04 
7.46E-03 
7.46E-07 

5.72E+02 

1  .OOE-Ol 
5.OOE-01 
3.WE+Ol 
40OE-01 
1  .OOE-02 
5.00E-01 
9.00E-01 
9.00E-01 
2.WE-01 
2. WE-04 
2.00E-01 
2.WE-04 
2.00E-04 
9.WE-01 
2. WE+00  
9.00E-01 
1  .OOE+W 
2.00E-02 
1  .OOE-03 
3. WE-04 
4.WE-01 
1  .OOE+OO 
5.OOE-01 
2.WE+OO 
6.00E-01 
1  .WE+OO 
Unlimited 
Unlimited 
Unlimited 
2.WE-01 
l .WE-02 
2.WE-04 
9.00E-01 

2.OlE+O4 
1.42E+03 
296E+OO 
436E+Ol 
6.35E+02 
5.65E+OO 
1.69E+W 
1.69E+OO 
6.26E+OO 
6.21 E+03 
6.2OE+OO 
3.33E+O3 
3.21E+O3 
5.55E-01 
2.OOE-01 
3.61E-01 
2.97E-01 
136E+Ol 
2.06E+02 
6.25E+02 
396E-01 
1.57E-01 
2.82E-01 
6.92E-02 
1.47E-01 
5.56E-02 
0. W E + W  
O.OOE+W 
O.OOE+OO 
3.17E-02 
4.47E-01 
138E+Ol 
3.07E-03 

3.59E+O4 

P.OlE+Ol 
1.42E+OO 
296EQ3 
4.36E-02 
6.35E-01 
5.65E-03 
1.69E-03 
1.69E-03 
6.26E-03 
6 .21E+W 
6.20603 
3.33E400 
3.21E+OO 
5.55E-04 
2.OOE-04 
3.61E-04 
2.97E-04 
1.36E-02 
2.06E-01 
6.25E-01 
3.96E-04 
1.57E-04 
2.62E-04 
6.92E-05 
1.47E-04 
5.56E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+O0 
3.17E-05 
4.47E-04 
1.38E-02 
3.07E-06 

3.59E+Ol 

O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.WE+OO 
1.72E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+W 
1.96E-03 

O.OOE+00 
O.WE+OO 
2.80E-01 
O.WE+OO 
0. WE+00  
O.WE+OO 
O.OOE+W 
O.WE+W 
5.79&01 
O.WE+00 
O.WE+OO 
O.OOE+W 
O.OOE+00 
O.OOE+W 
O.OOE+OO 
O.OOE+W 
834E+ol  
O.OOE+W 
0. WE+00  
0. W E + W  
O.OOE+OO 
O.OOE+0O 
O.OOE+OO 

8.43E+Ol 

O.OOE+OO 
o.ooE+w 
O.WE+W 
O.WE+OO 
O.WE+W 
O.OOE+W 
O.OOE+OO 
O.OOE+W 
o.ooE+w 
l .O9E+01 
O.WE+OO 
5.84E+W 
5.62E+OO 
O.OOE+W 
O.OOE+W 
O.OOE+OO 
O.OOE+OO 
O.WE+OO 
O.WE+W 
1 HE400 
O.WE*OO 
O.WE+OO 
O.OOE+W 
O.OOE+OO 
O.WE+OO 
O.WE+OO 
O.OOE*OO 
O.OOE+OO 
O.WE+OO 
O.OOE+W 
O.OOE+OO 
2.42E-02 
O.WE*OO 

2.40E+Ol 

6.53E-02 
4.59E-03 
9.60E-06 
1.4lE-04 
2.06E-03 
1.9OE-05 
6.14E-06 
5.47E-06 
2.O4E-05 
2.01 E-02 
2.OlE-05 
l.O6E-02 
1  ME-02 
1.60E-06 
8.49E-07 
1.24E-06 
964E-07 
4.40E-05 
6.74E-04 
2.02E-03 
1.26E-06 
5.08E-07 
9.15E-07 
2.24E-07 
4.78E-07 
1.61E-07 
O.WE+OO 
O.OOE+W 
O.OOE+W 
1.03E-07 
1.45E-06 
4.4?E-05 
9.94E-09 

l.l6E-01 

DOT mgulated as Hazard Class 7  Radloactlvs Materirl 
Contains a Reportable Quantity of a Hazardous Substance; use ‘RQ(radlon ~uclldes)’ as part of PSN 
L Type A quantity; requlm Type B Packaglng L 
Does NOT meat LID QTY Exception; Check lf LSA Performed by:/+2 & Date: qbhbl  
Meets Low Specific Activity (LSA)-lI material - Chack <Type A quantity and use RadIoactIve material, LSA, n.o.s. as PSN 
~16 grams Flaslle Material - use Radlomzthte material, fiwlle materlrl, n.o.s. as PSN 
Thk ls a Low-level waste Reviewed by: Date: 

ActivilyJgtam 
(PCib) 

1.76E+07 
6.20E+O6 
7.79E+05 
1.53E405 
556E404 
2.56E404 
1.49E+O4 
1.33E404 
l. lOE404 
l .O9E+M 
l .O9E+W 
5.64E403 
5.62E+03 
4.36E+03 
3.51E403 
3 .WE403 
2.61E+O3 
238E+03 
1.62E+03 
164E403 
1.39E+03 
1.37E403 
1.24E+03 
l.PlE*O3 
7.75E+02 
4.69E+02 
5.95E+Ol 
5.74E+01 
556E401 
5.56E+01 
3.92E*Ol 
2.42E+Ol 
2.42E+Ol 

2.5OE+O7 

fHlEL V-3 Tank Sopode 8fudge Hoof Tank Cak Sopt 26 



v-3 All 6kd#o AVO 

s Beck 111: Ch rain II s  rl nl b ionuclides wr Envl 

Nudide Activity %ofTotai Cumulative 

(CO A2 Fmction A2 Fraction 

Nudiie Activity 

03 

%  of Total Activity Cont. Source Materia 
Activity (PCUQ) (kg) 

SNM 

(a) 

Activity Cont. 

Sr-90 
Pu-238 
Am-241 
Pu-239 
cs-137 
Pu-241 
Cm-243 
U-233 
co-80 

Np237 
Ra-228 
ce-144 
Ru-108 
Eu-154 
Ni-83 

Eu-152 
Ru-103 
Sb125 
Cm-242 

Ag-1lOm 
Zr-95 
Nh-95 

b-134 
Eu-155 
f&58 

Ag1m 
Zn-85 
Ml-54 
Th-234 
Pa-233 
U-235 
l-129 
U-238 

544E+Ol 58lE+Ol 58lE+Ol 
3.38E-02 1.73E+Ol 734E+Ol 
1.8OE-02 9.29E+OO 8.27E+Ol 
1.74E-02 8.95E+OO 9.17E+Ol 
1 .QlE+Ol 3.95E+OO 9.55E+Ol 
1.72E-01 1.77E+OO 9.74E+Ol 
5.07E-03 
5.82E-03 
4.72E-01 
7.48E-05 
7.34E-03 
3.40E-02 
3.35E-02 
7.91 E-02 
2.40E+OO 
4.81 E-02 
4.1OE-02 
1.35E-02 
1.21E-04 
4.28E-03 
9.27E-03 
8.04E-03 
3.82E-03 
l.O8E-02 
4.24E-03 
2.39E-03 
3.74E-03 
1.5lE-03 
1.7lE-04 
7.48E-05 
1.8~~04 
1.77E-04 
1.7lE-04 

1.74E+OO 
5.79E-01 
1.22E-01 
3.84E-02 
3.78E-02 
1.75E-02 
1.73E-02 
1.83E-02 
8.28E-03 
5.28E-03 
4.7OE-03 
1.55E-03 
1.25E-03 
l.lOE-03 
l.O8E-03 
8.29E-04 
7.87E-CM 
5.58E-04 
4.37E-04 
4.lIE-04 
1.93E-04 
1 S5E-04 
8.84E-05 
8.54E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

9.91 E+Ol 
9.97E+Ol 
9.98E+Ol 
9.99E+Ol 
999E+Ol 
Q.QQE+Ol 
1 .OOE+02 
1 ME+02 
1 .OOE+O2 
1 .OOE+OZ 
1 .OOE+02 
1 .OQE+OZ 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
l.OOE+02 
1 ME+02 
1 .OOE+O2 
1 . OOE+OZ 
1 .OOE+O2 
1 .OOE+O2 
I.OOE+O2 
1 .oOE+O2 
1 .OOE+O2 
1 .OOE+02 
l.OOE+02 

S-90 544E+Ol 7.07E+Ol 1.78E+07 Not appiiibb Not appkabb 1 ME+00 
B-137 1 .QlE+Ol 2,48E+Ol 8.206+06 Not applicable Not appiicabb 5.05E-01 

Ni-83 2.40E+OO 3.12E+OO 7.79E+O5 Not applicable Not appiicabb 8.34E-02 
cb80 4.72E-01 8.12E-01 1.53E+05 Not appiicahb Not appiicabb 1.25E-02 

Pu-24 1 1.72EOl 2.23E-01 5.55E+fM Not applicable 1.72E-03 4.53E-03 
ELJ-154 7.9lE-02 1 eO3E-01 258E+O4 Not appiiibie Not applicabb 2.09E-03 
Eu-152 
Ru-103 
ch-144 
Pu-238 
Ru-109 
Am-241 
Pu-239 
Sh-125 
Eu-155 
Zr-95 
Nb95 

Ra228 
U-233 

Cm-243 
Ag-1lOm 

co-58 
c*134 
Zn-85 

Ag-108m 
Mn-54 
U-235 
Cl29 

U-238 
Th-234 
Cm-242 
Np237 
Pa-233 

4.81 E-02 
4.10E-02 
3.4OE-02 
3.38E-02 
3.35E-02 
1.8OE-02 
1.74E-02 
1.35E-02 
1 .OBE-02 
9.27E-03 
8.04E-03 
7.34E-03 
5.82E-03 
5.07E-03 
4.28E-03 
4.24E-03 
3.82E-03 
3.74E-03 
2.39E-03 
l.SlE-03 
1.83E-04 
1.77E-04 
1.7lE-04 
1.7lEW 
1.2lE-04 
7.45E-05 
7.46E-05 

5.98E-02 
5.33E-02 
4.41E-02 
4.38E-02 
4.35E-02 
2.34E-02 
2.25E-02 
1.75E-02 
1.41 E-02 
1.20E-02 
1 ME-02 
9.53E-03 
7.30E-03 
8.58E-03 
5.58E-03 
5.50E-03 
4.99E-03 
4.88E-03 
3.11E-03 
1 ME-03 
2.38E-04 
2.30E-04 
2.23E-04 
2.23E-04 
I .576-04 
9.89E-05 
9.89E-05 

1.49E+M 
1.33E+O4 
l. lOE+M 
l.O9E*O4 
I .09E+04 
5.84E403 
582E+03 
4.38E+03 
3.51 E+03 
3.OOE+03 
2.81 E+03 
238E+03 
1.82E*03 
1 ME+03 
1.39E+03 
1.37E+03 
1.24E+O3 
1.21E+03 
7.75E+02 
4.89E+02 
S.QSE+Ol 
5.74E+Ol 
556E+Ol 
558E+Ol 
3.92E+Ol 
2.42E+Ol 
2.42E+Ol 

Not applicable Not applicable 122E-03 
Not applicable Not applicable 1 B8E-03 
Not appiicahb Not applicable 8.97E-04 
Not apptiibb l.Q8E-03 8.87E-04 
Not appiicabb Not applicable 8.85P04 
Not applicable Not applicabk 4.78E-04 
Not appiicabie 2.80E-01 4.58E-04 
Not applicable Not applicable 3.57E-04 
Not appllcabis Not applicable 2.88E-04 
Not applicabk Not applicable 2.45E-04 
Not appliible Not apphbb 2.12E-04 
Not applicable Not appiicable 1.94E-04 
Not appliiw 5.79E-01 1.48E-04 
Not appiicabb Not applicable 1.34E-04 
Not appiicabb Not appiicahb l.l3E-04 
Not applicnble Not appkabb l.l2E-04 
Not applicable Not applicable l.OIE-04 
Not applicabb Not applicabk 9.88E-05 
Not appiicahb Not appliibb 8.32E-05 
Not appiicabb Not applicable 3.98E-05 
Not appiicabie 8.34E*01 4.85E-08 
Not appiiibb Not applicable 4.88E-06 
Not applicable Not appIicabk 4.53E-08 
Not applicable Not applicable 4.53E-05 
Not applicable Not applicabb 3.19E-06 
Not appiicahb Not applicaMa 1.97E-06 
Notapplicable Not applicable 1.97E-06 

if #DIV/O! occurs in the Fraction of Waste Profile Cdumn or the Does Nudiie Meet Waste Profib? Cdumn of Section Ill, the nudide is not induded on the current profile and needs to be added. 

Assume that Sr-90, Cs-137, and Ni-63 are major nuclides dr iving waste classification determination for Tank V-3 wastes 

Table 2 limit (Ci/m') 
Radionucli Column 1 Column 2V-3 All Sludge AVG 

Sr-90 0.04 150 1.44E+OO 
cs-137 1 44 5.05E-01 
Ni-63 3.5 70 6.34E-02 
Class A Sum of Fractions: 14.08 
Class B Sum of Fractions: 0.04 

Q&gag Must stahiiize using Suitabb soiidifiition media and meet appiicabb 10 CFR 81.58 requirements 



Attachment 2 

0.25 Inch Sludge per 4” and 6” Pipe per Linear Foot 
and 0.0625 Inch Sludge per 6” Pipe 
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Container ID # .25” V-3 Tank Sludge in one foot of 4-inch pipe 
Note: based upon BTP Radioactive Waste Classification (May 1963, Rev.O), the final waste form volume may be used for 10 CFR 61.55 Classification 
Section I. Waste Stream information 

Volume of .25” sludge in one foot of 4” pipe is 0.1088 gal. 

Constants 
3.70E+lO 

453.6 

Units 
Bq/Ci 
sllb 

Container Typl N/A 1 .OOE-12 fBq/Bq or Ci/pC 
Description: 0..088 gallons.of Sludge 1000.00 s/kg 
Note: assume solid phase volume of 0..088 gallons with density of 1.25 g/cc 1 .OOE+09 nCi/Ci 

Container Container Container Container Waste Est. Waste Vol. Final Waste Vol. 
Gross W t (lb) Gross W t (kg) Tare W t (Ib)Tare W t (kg)Net W t (kg; (ma) (m3) Dose survey from Sxxxxx on xx/xxIOO shows c mrem/hr OC. 

6.33 2.87 5.55 2.52 0.35 3.33E-04 2.47E-03 Radioactive liquid effluents from hot ceils, labs, and decon facilities at TAN and IETF. 
EPA regulated hazardous COCs: Barium, Cadmium, Chromium, Lead, Mercury, Silver, VOCs, S 

Section il. List the radionuciides and activities: perform DOT RAM, RQ, LTD QTY, and Tvpe A Packauinq checks 

Nuclide 

Sr-90 
cs-137 
Ni-63 
Co-60 
Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1 1 O m  

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
i-129 

U-238 
Th-234 
Cm-242 
Np-237 
Pa-233 

Total 

Activity 
0) 

%  of Total Activity \ctivity/gran 
A2 Fraction 0%) Wwm)  

RQ limits 
U-W 

RQ Ratios A2 Value LTD CITY Det. Type A Pkg? IOT Fissile Mas: TRU Cont. 
(nCi/g) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.28E+Ol 
O.OOE+OO 
6.88E+OO 
6.62E+OO 
O.OOE+OO 
O.O8E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.93E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.84E-02 
O.OOE+OO 

2.83E+Ol 

LSA-II 
Solids Frac 

7.68E-02 
5.40E-03 
1 .13E-05 
1.66E-04 
2.42E-03 
2.23E-05 
7.22E-06 
6.44E-06 
2.40E-05 
2.37E-02 
2.36E-05 
1.27E-02 
1.22E-02 
2.12E-06 
7.64E-07 
1.45E-06 
l.l3E-06 
5.18E-05 
7.93E-04 
2.38E-03 
1.51 E-06 
5.98E-07 
l.O8E-06 
2.64E-07 
5.63E-07 
2.13E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.21 E-07 
1.70E-06 
5.26E-05 
l.l7E-08 

1.37E-01 

Activity/gram 
W /g) (9) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.32E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.67E-07 
O.OOE+OO 
O.OOE+OO 
3.78E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.82E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1 .13E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OXKIE+OO 
O.OOE+OO 

l.l4E-02 

(amount/limit) (J-W  amount/( 1 O-3)A2 (amount/A2) 

7.35E-03 
2.58E-03 
3.24E-04 
6.36E-05 
2.32E-05 
l.O7E-05 
6.22E-06 
5.54E-06 
4.58E-06 
4.53E-06 
4.52E-06 
2.43E-06 
2.34E-06 
1.82E-06 
1.46E-06 
1.25E-06 
l.O8E-06 
99OE-07 
7.58E-07 
6.84E-07 
5.78E-07 
5.72E-07 
5.15E-07 
5.05E-07 
3.23E-07 
2.03E-07 
2.48E-08 
2.39E-08 
2.31 E-08 
2.31 E-08 
1.63E-08 
1 .Ol E-08 
1 .Ol E-08 

l.O4E-02 

5.61 E+Ol 
3.95E+O8 
8.26E-03 
1.22E-01 
1.77E+OO 
1.63E-02 
5.28E-03 
4.70E-03 
1.75E-02 
1.73E+Ol 
1.73E-02 
9.29E+OO 
8.95E+OO 
1.55E-03 
5.58E-04 
l.O6E-03 
8.29E-04 
3.78E-02 
5.79E-01 
1.74E+OO 
1.1 OE-03 
4.37E-04 
7.87E-04 
1.93E-04 
4.11 E-04 
1.55E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.84E-05 
1.25E-03 
3.84E-02 
8.54E-06 

100.00% 

2.72E+08 7.68E+05 
9.55E+07 2.70E+05 
1.20E+07 3.39E+04 
2.35E+06 6.66E+03 
8.57E+05 2.42E+03 
3.95E+05 1 .12E+03 
2.30E+05 6.50E+02 
2.05E+05 5.79E+02 
1.70E+05 4.79E+02 
1.68E+05 4.74E+02 
1.67E+05 4.73E+02 
9.OOE+04 2.54E+02 
8.66E+04 2.45E+02 
6.74E+04 1.91 E+02 
5.41 E+04 1.53E+02 
4.63E+04 1.31 E+02 
4.01E+04 l.l3E+02 
3.66E+04 l.O4E+02 
2.81 E+04 7.93E+Ol 
2.53E+04 7.15E+Ol 
2.14E+04 6.04E+Ol 
2.12E+04 5.98E+Ol 
1.91 E+04 5.39E+Ol 
1.87E+04 5.28E+Ol 
1 .19E+04 3.38E+Ol 
7.53E+03 2.13E+Ol 
9.16E+02 2.59E+OO 
8.84E+02 2.50E+OO 
8.56E+02 2.42E+OO 
8.56E+02 2.42E+OO 
6.03E+02 1.70E+OO 
3.72E+02 l .O5E+OO 
3.72E+02 l .O5E+OO 

3.84E+08 l.O9E+06 

3.70E-03 
3.70E-02 
3.70E+OO 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-04 
3.70E-02 
3.70E-04 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-03 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-05 
3.70E-03 
3.70E+OO 
3.70E-02 
3.70E-04 
3.70E+OO 

7.35E-02 
2.58E-03 
3.24E-06 
6.36E-06 
2.32E-05 
l.O7E-06 
6.22E-07 
5.54E-07 
4.58E-06 
4.53E-04 
4.52E-06 
2.43E-04 
2.34E-04 
1.82E-07 
1.46E-07 
1.25E-07 
l.O8E-07 
9.90E-06 
7.58E-06 
6.84E-05 
5.78E-08 
5.72E-08 
5.15E-07 
5.05E-08 
3.23E-08 
2.03E-08 
2.48E-07 
2.39E-05 
2.31 E-07 
2.31 E-10 
1.63E-08 
1 .Ol E-06 
l.OlE-10 

7.71 E-02 

1 .OOE-01 
5.OOE-01 
3.00E+Ol 
4.OOE-01 
1 JOE-02 
5.00E-01 
9.OOE-01 
9.OOE-01 
2.08E-01 
2.OOE-04 
2.OOE-01 
2.OOE-04 
2.00E-04 
9.OOE-01 
2.OOE+OO 
9.OOE-01 
1 .OOE+OO 
2.00E-02 
1 .OOE-03 
3.00E-04 
4.00E-01 
1 .OOE+OO 
5.00E-01 
2.OOE+OO 
6.OOE-01 
1 .OOE+OO 
Unlimited 
Unlimited 
Unlimited 
2.00E-01 
1 .OOE-02 
2.00E-04 
9.00E-01 

2.72E+OO 
1.91 E-01 
4.00E-04 
5.89E-03 
8.57E-02 
7.9OE-04 
2.56E-04 
2.28E-04 
8.48E-04 
8.39E-01 
8.37E-04 
4.50E-01 
4.33E-01 
7.49E-05 
2.70E-05 
5.14E-05 
4.01 E-05 
1.83E-03 
2.81 E-02 
8.43E-02 
5.34E-05 
2.12E-05 
3.81 E-05 
9.34E-06 
1.99E-05 
7.53E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.28E-06 
6.03E-05 
1.86E-03 
4.14E-07 

4.84E+OO 

2.72E-03 
1.91 E-04 
4.00E-07 
5.89E-06 
8.57E-05 
79OE-07 
2.56E-07 
2.28E-07 
8.48E-07 
8.39E-04 
8.37E-07 
4.50E-04 
4.33E-04 
7.49E-08 
2.70E-08 
5.14E-08 
4.01 E-08 
1.83E-06 
2.81 E-05 
8.43E-05 
5.34E-08 
2.12E-08 
3.81 E-08 
9.34E-09 
1.99E-08 
7.53E-09 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.28E-09 
6.03E-08 
1.86E-06 
4.14E-10 

4.84E-03 

2.08E+07 
7.30E+06 
9.16E+05 
1.80E+05 
6.55E+04 
3.02E+04 
1.76E+04 
1.57E+04 
1.30E+b4 
1.28E+04 
1.28E+04 
6.88E+03 
6.62E+03 
5.15E+03 
4.13E+03 
3.54E+03 
3.07E+03 
2.80E+03 
2.14E+03 
1.93E+03 
1.63E+03 
1.62E+03 
1.46E+03 
1.43E+03 
9.12E+02 
5.75E+02 
7.00E+Ol 
6.75E+Ol 
6.54E+Ol 
6.54E+Ol 
4.61 E+Ol 2 
2.84E+Ol 
2.84E+Ol -Y 

2.94E+07 h-, 
DOT regulated as Hazard Class 7 Radioactive Material 
NOT an RQ amount of a Hazardous Substance 

4 
< Type A quantity/package per 49 CFR 173431(a); check 
Does NOT meet LTD QTY Exception; Check if LSA 

if excepted quantity -> excepted packaging 
Performed by: Date: 

9/2S/2Wl INCCL V-3 lank Separate Sludge Heel Tank Calc Sept 26 .xls l:J3 PM 
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Meets Low Specific Activity (LSA)-II material : Check <Type A quantity and use Radioactive material, LSA, n.o.s. as PSN 
Meets criteria for Fissile Excepted Package Per 49 CFR 173.453 
This is a Low-level waste Reviewed by: 

Section Ill: Check radionuclides for listina on labels and shippinq papers: Check reportable radionuclides per Envirocare WAC 

Date: 

Nuclide 

Sr-90 
Pu-238 
Am-241 
Pu-239 
cs-137 

Activity % of Total Cumulative Nuclide 

W A2 Fraction A2 Fraction 

7.35E-03 5.61 E+Ol 5.61 E+Ol Sr-90 
2.58E-03 1.73E+Ol 7.34E+Ol cs-137 
3.24E-04 9.29E+OO 8.27E+Ol Ni-63 
6.36E-05 8.95E+OO 9.17E+Ol Co-60 
2.32E-05 3.95E+OO 9.56E+Ol Pu-241 

Pu-241 
Cm-243 
U-233 
Co-60 

Np-237 
Ra-226 
Ce-144 
Flu-1 06 
Eu-154 
Ni-63 

Eu-152 
Ru-103 
Sb-125 
Cm-242 

Ag-1 1 Om 
Zr-95 
Nb-95 

cs-134 
Eu-155 
co-58 

Ag- 108m 
Zn-65 
Mn-54 
Th-234 
Pa-233 
U-235 
l-129 
u-238 

l.O7E-05 
6.22E-06 
5.54E-06 
4.58E-06 
4.53E-06 
4.52E-06 
2.43E-06 
2.34E-06 
1.82E-06 
1.46E-06 
1.25E-06 
l.O8E-06 
99OE-07 
7.58E-07 
6.84E-07 
5.78E-07 
5.72E-07 
5.15E-07 
5.05E-07 
3.23E-07 
2.03E-07 
2.48E-08 
2.39E-08 
2.31 E-08 
2.31 E-08 
1.63E-08 
1 .Ol E-08 
1 .Ol E-08 

1.77E+OO 
1.74E+OO 
5.79E-01 
1.22E-01 
3.84E-02 
3.78E-02 
1.75E-02 
1.73E-02 
1.63E-02 
8.26E-03 
5.28E-03 
4.70E-03 
1.55E-03 
1.25E-03 
1.1 OE-03 
l.O6E-03 
8.29E-04 
7.87E-04 
5.58E-04 
4.37E-04 
4.11 E-04 
1.93E-04 
lS5E-04 
8.84E-05 
8.54E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

9.74E+Ol 
9.91 E+Ol 
9.97E+Ol 
9.98E+Ol 
9.99E+Ol 
9.99E+Ol 
9.99E+Ol 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 JOE+02 
1 JOE+02 
1 .OOE+02 
1 .OOE+02 
1 JOE+02 

Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1 1 Om 

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-129 
U-238 

Th-234 
Cm-242 
Np-237 
Pa-233 

Activity 

W 
7.35E-03 
2.58E-03 
3.24E-04 
6.36E-05 
2.32E-05 
l.O7E-05 
6.22E-06 
5.54E-06 
4.58E-06 
4.53E-06 
4.52E-06 
2.43E-06 
2.34E-06 
1.82E-06 
1.46E-06 
1.25E-06 
l.O8E-06 
99OE-07 
7.58E-07 
6.84E-07 
5.78E-07 
5.72E-07 
5.15E-07 
5.05E-07 
3.23E-07 
2.03E-07 
2.48E-08 
2.39E-08 
2.31 E-08 
2.31 E-08 
1.63E-08 
1 .Ol E-08 
1 .Ol E-08 

% of Total Activity Cont. 
Activity W/g) 

7.07E+Ol 2.08E+07 
2.48E+Ol 7.30E+06 
3.12E+OO 9.16E+05 
6.12E-01 1.80E+05 
2.23E-01 6.55E+04 
l.O3E-01 3.02E+04 
5.98E-02 1.76E+04 
5.33E-02 1.57E+04 
4.41 E-02 1.30E+04 
4.36E-02 1.28E+04 
4.35E-02 1.28E+04 
2.34E-02 6.88E+03 
2.25E-02 6.62E+03 
1.75E-02 5.15E+03 
1.41 E-02 4.13E+03 
1.20E-02 3.54E+03 
l.O4E-02 3.07E+03 
9.53E-03 2.80E+03 
7.30E-03 2.14E+03 
6.58E-03 1.93E+03 
5.56E-03 1.63E+03 
5.50E-03 1.62E+03 
4.96E-03 1.46E+03 
4.86E-03 1.43E+03 
3.11E-03 9.12E+02 
1.96E-03 5.75E+02 
2.38E-04 7.OOE+Ol 
2.30E-04 6.75E+Ol 
2.23E-04 6.54E+Ol 
2.23E-04 6.54E+Ol 
1.57E-04 4.61 E+Ol 
9.69E-05 2.84E+Ol 
9.69E-05 2.84E+Ol 

If #DIV/O! occurs in the Fraction of Waste Profile Column or the Does Nuclide Meet Waste Profile? Column of 
. JVaete Classification Detenamatio . P for near surface disDosa 1 Der 10 CFR 661.5s 

Assume that Sr-90, Cs-137, and Ni-63 are major nuclides driving waste classificat .ion detenni nation for Tank V-l I V-2, and V-3 wastes 

Radionucl 
Table 2 limit (Ci/m3 

ic Column 1 co1 umn 2 
1 
.25" V-3 Sludge in a 6" pipe 

Sr-90 0.04 150 2.983+00 
cs-137 1 44 938E-03 
Ni-63 3.5 70 5.923-04 

Class A Sum of Fractions: 74.39 
Class B Sum of Fractions: 0.02 

Section Ill, the nudide is not included on the current profile and needs to be 

Source Material 

(kg) 

SNM 

(9) 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 2.32E-07 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 2.67E-07 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 3.78E-05 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 7.82E-05 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 1,13E-02 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 

Activity Cont. 
(Ci/m3) 

2.98E+OO 
l.O5E+OO 
1.31 E-01 
2.58E-02 
9.38E-03 
4.32E-03 
2.52E-03 
2.24E-03 
1.86E-03 
1.84E-03 
1.83E-03 
9.85E-04 
9.48E-04 
7.38E-04 
5.92E-04 
5.07E-04 
4.39E-04 
4.01 E-04 
3.07E-04 
2.77E-04 
2.34E-04 
2.32E-04 
2.09E-04 
2.05E-04 
1.31 E-04 
8.24E-05 
1 .OOE-05 
9.68E-06 
9.37E-06 
9.37E-06 
6.60E-06 
4.08E-06 
4.08E-06 

912842001 INCCL V-3 Tank Separate Sludge Heel Tank Calc Sept 26 .xls 



.25” sludge per 6” pipe Page 1 of 2 

Container ID # .25” V-3 Tank Sludge in one foot of g-inch pipe 
Note: based upon BTP Radioactive Waste Classification (May 1963, Rev.O), the final waste form volume may be used for 10 CFR 61.55 Classification 
Section I. Waste Stream Information 

Constants 
3.70E+lO 

453.6 

Units 
Bq/Ci 
g/lb 

Container Typ N/A Volume of .25” sludge in one foot of 6” pipe is 0.15 gal. 1 .OOE-12 rBq/Bq or Ci/pC 
Description: 0.15 gallons of Sludge 1000.00 ml 
Note: assume solid phase volume of 0.12 gallons with density of 1.25 g/cc 1 .OOE+09 nCi/Ci 

Container Container Container Container Waste Est. Waste Vol. Final Waste Vol. 
Gross W t (lb) Gross W t (kg) Tare W t (Ib)Tare W t (kg)Net W t (kg; (m3) 63) Dose survey from Sxxxxx on xx/xx/O0 shows c mrem/hr OC. 

9.52 4.32 8.27 3.75 0.57 5.68E-04 5.55E-03 Radioactive liquid effluents from hot cells, labs, and decon facilities at TAN and IETF. 
EPA regulated hazardous COCs: Barium, Cadmium, Chromium, Lead, Mercury, Silver, VOCs, S 

Section II. List the radionuclides and activities: perform DOT RAM, RQ, LTD QTY, and Tvpe A Packaqinq checks 

Nuclide 

Sr-90 
cs-137 
Ni-63 
Co-60 
Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-110m 

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-129 
U-238 

Th-234 
Cm-242 
Np-237 
Pa-233 

Total 

Activity 
(CO 

1.25E-02 
4.40E-03 
5.53E-04 
l.O8E-04 
3.95E-05 
1.82E-05 
l.O6E-05 
9.44E-06 
7.81 E-06 
7.73E-06 
7.71 E-06 
4.15E-06 
3.99E-06 
3.11 E-06 
2.49E-06 
2.13E-06 
1.85E-06 
1.69E-06 
1.29E-06 
l.l7E-06 
9.85E-07 
9.75E-07 
8.78E-07 
8.61 E-07 
5.50E-07 
3.47E-07 
4.22E-08 
4.07E-08 
3.95E-08 
3.95E-08 
2.78E-08 
1.72E-08 
1.72E-08 

1.77E-02 

%  of Total Activity 
A2 Fraction (W 

5.61 E+Ol 
3.95E+OO 
8.26E-03 
1.22E-01 
1.77E+OO 
1.63E-02 
5.28E-03 
4.70E-03 
1.75E-02 
1.73E+Ol 
1.73E-02 
9.29E+OO 
8.95E+OO 
1.55E-03 
5.58E-04 
l.O6E-03 
8.29E-04 
3.78E-02 
5.79E-01 
1.74E+OO 
1 .lOE-03 
4.37E-04 
7.87E-04 
1.93E-04 
4.11 E-04 
1.55E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.84E-05 
1.25E-03 
3.84E-02 
8.54E-06 

100.00% 

4.63E+08 
1.63E+08 
2.04E+07 
4.01 E+06 
1.46E+06 
6.73E+05 
3.92E+05 
3.49E+05 
2.89E+05 
2.86E+05 
2.85E+O5 
1.53E+05 
1.48E+05 
l.l5E+05 
9.22E+04 
7.89E+04 
6.84E+04 
6.25E+04 
4.78E+04 
4.31 E+04 
3.64E+04 
3.61 E+04 
3.25E+04 
3.18E+04 
2.04E+04 
1.28E+04 
1.56E+03 
1.51 E+03 
1.46E+03 
1.46E+03 
l.O3E+03 
6.35E+02 
6.35E+02 

6.55E+08 

Ictivity/gran 
0Wcw-N 

8.17E+05 
2.87E+05 
3.61 E+04 
7.08E+03 
2.58E+03 
l.l9E+03 
6.91 E+02 
6.16E+02 
5.1 OE+02 
5.04E+02 
5.03E+02 
2.71 E+02 
2.60E+02 
2.03E+02 
1.63E+02 
1.39E+02 
1.21 E+02 
1.1 OE+02 
8.44E+Ol 
7.60E+Ol 
6.43E+Ol 
6.36E+Ol 
5.73E+Ol 
5.62E+Ol 
3.59E+Ol 
2.26E+Ol 
2.75E+OO 
2.66E+OO 
2.57E+OO 
2.57E+OO 
1.81 E+OO 
l.l2E+OO 
1 .12E+OO 

l.l6E+06 

RQ limits 
(TW 

3.70E-03 
3.70E-02 
3.70E+OO 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-04 
3.70E-02 
3.70E-04 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-03 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-05 
3.70E-03 
3.70E+OO 
3.70E-02 
3.70E-04 
3.70E+OO 

RQ Ratios A2 Value LTD CITY Det. Type A Pkg? IOT Fissile Masz 
(amount/limit) (TBq) amount/( lo-3)A2 (amount/IQ) kl) 

1.25E-01 
4.40E-03 
5.53E-06 
l.O8E-05 
3.95E-05 
1.82E-06 
l.O6E-06 
9.44E-07 
7.81 E-06 
7.73E-04 
7.71 E-06 
4.15E-04 
3.99E-04 
3.11 E-07 
2.49E-07 
2.13E-07 
1.85E-07 
1.69E-05 
1.29E-05 
l.l7E-04 
9.85E-08 
9.75E-08 
8.78E-07 
8.61 E-08 
5.50E-08 
3.47E-08 
4.22E-07 
4.07E-05 
3.95E-07 
3.95E-10 
2.78E-08 
1.72E-06 
1.72E-10 

1.31 E-01 

1 .OOE-01 
5.00E-01 
3.00E+Ol 
4.OOE-01 
1 .OOE-02 
5.OOE-01 
9.00E-01 
9.OOE-01 
2.OOE-01 
2.OOE-04 
2.OOE-01 
2.00E-04 
2.OOE-04 
9.OOE-01 
2.OOE+OO 
9.OOE-01 
1 .OOE+OO 
2.OOE-02 
1 .OOE-03 
3.OOE-04 
4.00E-01 
1 .OOE+OO 
5.OOE-01 
2.OOE+OO 
6.OOE-01 
1 .OOE+OO 
Unlimited 
Unlimited 
Unlimited 
2.OOE-01 
1 .OOE-02 
2.OOE-04 
9.OOE-01 

4.63E+OO 
3.26E-01 
6.82E-04 
1 JOE-02 
1.46E-01 
1.35E-03 
4.36E-04 
3.88E-04 
1.45E-03 
1.43E+OO 
1.43E-03 
7.67E-01 
7.38E-01 
1.28E-04 
4.61 E-05 
8.77E-05 
6.84E-05 
3.12E-03 
4.78E-02 
1.44E-01 
9.11 E-05 
3.61 E-05 
6.50E-05 
1.59E-05 
3.39E-05 
1.28E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.30E-06 
l.O3E-04 
3.17E-03 
7.05E-07 

8.25E+OO 

DOT regulated as Hazard Class 7 Radioactive Material 
NOT an RQ amount of a Hazardous Substance 
< Type A quantity/package per 49 CFR 173.431(a); check if excepted quantity -> excepted packaging 
Does NOT meet LTD QTY Exception; Check if LSA Performed by: 

4.63E-03 
3.26E-04 
6.82E-07 
l .OOE-05 
1.46E-04 
1.35E-06 
4.36E-07 
3.88E-07 
1.45E-06 
1.43E-03 
1.43E-06 
7.67E-04 
7.38E-04 
1.28E-07 
4.61 E-08 
8.77E-08 
6.84E-08 
3.12E-06 
4.78E-05 
1.44E-04 
9.11 E-08 
3.61 E-08 
6.50E-08 
1.59E-08 
3.39E-08 
1.28E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
7.30E-09 
l.O3E-07 
3.17E-06 
7.05E-10 

8.25E-03 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.95E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
454E-07 
O.OOE+OO 
O.OOE+OO 
6.44E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.33E-04 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.92E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

1.94E-02 

TRU Cont. 
(nCi/g) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.36E+Ol 
O.OOE+OO 
7.31 E+OO 
7.04E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.06E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.03E-02 
O.OOE+OO 

3.01 E+Ol 

LSA-II 
Solids Frac 

8.17E-02 
5.74E-03 
1.20E-05 
1.77E-04 
2.58E-03 
2.37E-05 
7.68E-06 
6.84E-06 
2.55E-05 
2.52E-02 
2.51 E-05 
1.35E-02 
1.30E-02 
2.25E-06 
8.13E-07 
1.55E-06 
1.21 E-06 
5.51 E-05 
8.44E-04 
2.53E-03 
1.61 E-06 
6.36E-07 
l.l5E-06 
2.81 E-07 
5.98E-07 
2.26E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.29E-07 
1.81 E-06 
5.60E-05 
1.24E-08 

1.46E-01 

Activity/gram 
bCi4) 

2.21 E+07 
7.76E+06 
9.75E+05 
1.91 E+05 
6.96E+04 
3.21 E+04 
1.87E+04 
1.66E+04 
1.38E+04 
1.36E+04 
1.36E+04 
7.31 E+03 
7.04E+03 
5.48E+03 
4.39E+03 
3.76E+03 
3.26E+03 
2.98E+03 
2.28E+03 
2.06E+03 
1.74E+03 
1.72E+03 
1.55E+03 
1.52E+03 
9.70E+02 
6.12E+02 
7.44E+Ol 
7.18E+Ol 
6.96E+Ol 
6.96E+Ol \ 
4.90E+Ol 
3.03E+Ol LJ 
3.03E+Ol 

3.12E+07 

Date: 

Sl26l2Wl INEEL V-3 Tank Separate Sludge Heel lank Calc Sept 26 .xls 1:55 PM 



.25” sludge per 6” Pipe Page 2 of 2 

Meets Low Specific Activity (LSA)-II material - Check <Type A quantity and use Radioactive material, LSA, n.o.s. as PSN 
Meets criteria for Fissile Excepted Package Per 49 CFR 173.453 
This is a Low-level waste Reviewed by: 

Section Ill: Check radionuclides for listinq on labels and shippinq papers: Check reportable radionuclides per Envirocare WAC 

Date: 

Nuclide 

Sr-90 
Pu-238 
Am-241 
Pu-239 

Activity %  of Total Cumulative Nuclide 

(Ci) A2 Fraction A2 Fraction 

1.25E-02 5.61 E+Ol 5.61 E+Ol Sr-90 
4.40E-03 1.73E+Ol 7.34E+Ol cs-137 
5.53E-04 9.29E+OO 8.27E+Ol Ni-63 
l.O8E-04 8.95E+OO 9.17E+Ol Co-60 

cs-137 3.95E-05 3.95E+OO 9.56E+Ol 
1.82E-05 1.77E+OO 9.74E+Ol Pu-241 

Cm-243 
U-233 
Co-60 

Np-237 
Ra-226 
Ce-144 
Ru-106 
Eu-154 
Ni-63 

Eu-152 
Ru-103 
Sb-125 
Cm-242 

Ag-1lOm 
Zr-95 
Nb-95 

cs-134 
Eu-155 
Co-58 

Ag-108m 
Zn-65 
Mn-54 
Th-234 
Pa-233 
U-235 
l-129 

U-238 

l.O6E-05 
9.44E-06 
7.81 E-06 
7.73E-06 
7.71 E-06 
4.15E-06 
3.99E-06 
3.11 E-06 
2.49E-06 
2.13E-06 
1.85E-06 
1.69E-06 
1.29E-06 
l.l7E-06 
9.85E-07 
9.75E-07 
8.78E-07 
8.61 E-07 
5.50E-07 
3.47E-07 
4.22E-08 
4.07E-08 
3.95E-08 
3.95E-08 
2.78E-08 
1.72E-08 
1.72E-08 

1.74E+OO 
5.79E-01 
1.22E-01 
3.84E-02 
3.78E-02 
1.75E-02 
1.73E-02 
1.63E-02 
8.26E-03 
5.28E-03 
4.70E-03 
1.55E-03 
1.25E-03 
1.1 OE-03 
l.O6E-03 
8.29E-04 
7.87E-04 
5.58E-04 
4.37E-04 
4.11 E-04 
1.93E-04 
1.55E-04 
8.84E-05 
8.54E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

9.91 E+Ol 
9.97E+Ol 
9.98E+Ol 
9.99E+Ol 
9.99E+Ol 
9.99E+Ol 
1 .OOE+02 
1 JOE+02 
1 JOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+O2 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+O2 
1 .OOE+02 
1 JOE+02 
1 JOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+O2 

Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-110m 

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-129 

U-238 
Th-234 
Cm-242 
Np-237 
Pa-233 

Activity 

0) 
1.25E-02 
4.40E-03 
5.53E-04 
l.O8E-04 
3.95E-05 
1.82E-05 
l.O6E-05 
9.44E-06 
7.81 E-06 
7.73E-06 
7.71 E-06 
4.15E-06 
3.99E-06 
3.11 E-06 
2.49E-06 
2.13E-06 
1.85E-06 
1.69E-06 
1.29E-06 
l.l7E-06 
9.85E-07 
9.75E-07 
8.78E-07 
8.61 E-07 
5.50E-07 
3.47E-07 
4.22E-08 
4.07E-08 
3.95E-08 
3.95E-08 
2.78E-08 
1.72E-08 
1.72E-08 

%  of Total Activity Cont. 
Activity W /g) 

7.07E+Ol 2.21 E+07 
2.48E+Ol 7.76E+06 
3.12E+OO 9.75E+05 
6.12E-01 1.91 E+05 
2.23E-01 6.96E+04 
l.O3E-01 3.21 E+04 
5.98E-02 1.87E+04 
5.33E-02 1.66E+04 
4.41 E-02 1.38E+04 
4.36E-02 1.36E+04 
4.35E-02 1.36E+04 
2.34E-02 7.31 E+03 
2.25E-02 7.04E+O3 
1.75E-02 5.48E+O3 
1.41 E-02 4.39E+03 
1.20E-02 3.76E+03 
l.O4E-02 3.26E+03 
9.53E-03 2.98E+03 
7.30E-03 2.28E+03 
6.58E-03 2.06E+03 
5.56E-03 1.74E+03 
5.50E-03 1.72E+03 
4.96E-03 1.55E+03 
4.86E-03 1.52E+03 
3.11 E-03 9.70E+02 
1.96E-03 6.12E+02 
2.38E-04 7.44E+Ol 
2.30E-04 7.18E+Ol 
2.23E-04 6.96E+Ol 
2.23E-04 6.96E+Ol 
1.57E-04 49OE+Ol 
9.69E-05 3.03E+Ol 
9.69E-05 3.03E+Ol 

If #DIV/O! occurs in the Fraction of Waste Profile Column or the Does Nuclide Meet Waste Profile? Column 
. . Waste Classification Deteraunatxon for near su . rface disDosa 1 Per 10 CFR 861.55 

Assume that Sr-90, Cs-137, and Ni-63 are major nuclides driving waste classific 

Table 2 limit (Ci/m3) 
Radionuclic Column 1 Column 2 .25" V-3 Sludge in a 6" pipe 

Sr-90 0.04 150 2.263+00 
cs-137 1 44 7.11 E-03 
Ni-63 3.5 70 4.493-04 

Class A Sum of Fractions: 56.41 
Class B Sum of Fractions: 0.02 

of Section Ill, the nuclide is not included on the current profile and needs to be added. 

at ion de termination for Tank V-l , V-2, and V-3 wastes 

Source Material 

(kg) 

SNM 

(9) 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 3.95E-07 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 4.54E-07 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 6.44E-05 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 1.33E-04 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 1.92E-02 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 

Activity Cont. 
(Ci/m3) 

2.26E+OO 
7.93E-01 
9.96E-02 
1.95E-02 
7.11 E-03 
3.28E-03 
1.91 E-03 
1.70E-03 
1.41 E-03 
1.39E-03 
1.39E-03 
7.47E-04 
7.19E-04 
5.60E-04 
4.49E-04 
3.84E-04 
3.33E-04 
3.04E-04 
2.33E-04 
2.10E-04 
1.77E-04 
1.76E-04 
1.58E-04 
1.55E-04 
9.91 E-05 
6.25E-05 
7.61 E-06 
7.34E-06 
7.11 E-06 
7.11 E-06 
5.01 E-06 
3.09E-06 
3.09E-06 
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.0625” sludge per 6” Pipe Page 1 of 2 

Container ID # 9625” V-3 Tank Sludge in one foot of 6-inch pipe 
Note: based upon BTP Radioactive Waste Classification (May 1983, Rev.O), the final waste form volume may be used for 10 CFR 61.55 Classification 
Section I. Waste Stream Information 

Constants 
3.70E+lO 

453.6 

Units 
Bq/Ci 
g/lb 

Container Typl N/A 
Description: 0.038 gallons of Sludge 

Volume of .0625” sludge in one foot of 6” pipe is 0.038 gal. 1 .OOE-12 rBq/Bq or Ci/pC 
1000.00 9/b 

Note: assume solid phase volume of 0..038 gallons with density of 1.25 g/cc 1 .OOE+09 nCi/Ci 
Container Container Container Container Waste Est. Waste Vol. Final Waste Vol. 

Gross W t (lb) Gross W t (kg) Tare W t (Ib)Tare W t (kg)Net W t (kg; W V  (m3) Dose survey from Sxxxxx on xx/xx/O0 shows c mrem/hr OC. 
9.52 4.32 8.27 3.75 0.14 5.68E-04 5.55E-03 Radioactive liquid effluents from hot cells, labs, and decon facilities at TAN and IETF. 

EPA regulated hazardous COCs: Barium, Cadmium, Chromium, Lead, Mercury, Silver, VOCs, S 
Section II. List the radionuclides and activities: perform DOT RAM, RQ, LTD QTY, and Tvpe A Packaqinq checks 

Nuclide 

Sr-90 
cs-137 
Ni-63 
Co-60 
Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1 1 O m  

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-129 

U-238 
Th-234 
Cm-242 
Np-237 
Pa-233 

Total 

Activity 
(Ci) 

3.13E-03 
1 .l OE-03 
1.38E-04 
2.71 E-05 
9.87E-06 
4.55E-06 
2.65E-06 
2.36E-06 
1.95E-06 
1.93E-06 
1.93E-06 
l.O4E-06 
9.98E-07 
7.76E-07 
6.23E-07 
5.33E-07 
4.62E-07 
4.22E-07 
3.23E-07 
2.91 E-07 
2.46E-07 
2.44E-07 
2.19E-07 
2.15E-07 
1.38E-07 
8.67E-08 
l.O6E-08 
l.O2E-08 
9.86E-09 
9.86E-09 
6.95E-09 
4.29E-09 
4.29E-09 

4.43E-03 

%  of Total Activity jctivity/gran 
A2 Fraction 0%) @qkvam) 

5.61 E+Ol 
3.95E+OO 
8.26E-03 
1.22E-01 
1.77E+OO 
1.63E-02 
5.28E-03 
4.70E-03 
1.75E-02 
1.73E+Ol 
1.73E-02 
9.29E+OO 
8.95E+OO 
1.55E-03 
5.58E-04 
l.O6E-03 
8.29E-04 
3.78E-02 
5.79E-01 
1.74E+OO 
l.lOE-03 
4.37E-04 
7.87E-04 
1.93E-04 
4.11 E-04 
1.55E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.84E-05 
1.25E-03 
3.84E-02 
8.54E-06 

100.00% 

1 .16E+08 
4.07E+07 
5.11 E+06 
1 JOE+06 
3.65E+05 
1.68E+05 
9.80E+04 
8.73E+04 
7.23E+04 
7.15E+04 
7.13E+04 
3.84E+04 
3.69E+04 
2.87E+04 
2.30E+04 
1.97E+04 
1.71 E+04 
1.56E+04 
1.20E+04 
l.O8E+04 
9.11 E+03 
9.02E+03 
8.12E+03 
7.96E+03 
5.09E+03 
3.21 E+03 
3.90E+02 
3.77E+02 
3.65E+02 
3.65E+02 
2.57E+02 
1.59E+02 
1.59E+02 

1.64E+08 

8.17E+05 
2.87E+05 
3.61 E+04 
7.08E+03 
2.58E+03 
1 .19E+03 
6.91 E+02 
6.16E+02 
5.1 OE+02 
5.04E+02 
5.03E+02 
2.71 E+02 
2.60E+02 
2.03E+02 
1.63E+02 
1.39E+02 
1.21 E+02 
1.1 OE+02 
8.44E+Ol 
7.60E+Ol 
6.43E+Ol 
6.36E+Ol 
5.73E+Ol 
5.62E+Ol 
3.59E+Ol 
2.26E+Ol 
2.75E+OO 
2.66E+OO 
2.57E+OO 
2.57E+OO 
1.81 E+OO 
l.l2E+OO 
l.l2E+OO 

l.l6E+06 

DOT regulated as Hazard Class 7 Radioactive Material 
NOT an RQ amount of a Hazardous Substance 
< Type A quantity/package per 49 CFR 173.431(a); check if excepted quantity -> excepted packaging 
Does NOT meet LTD QTY Exception; Check if LSA Performed by: 

RQ limits 
V W  

3.70E-03 
3.70E-02 
3.70E+OO 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-04 
3.70E-02 
3.70E-04 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-03 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-05 
3.70E-03 
3.70E+OO 
3.70E-02 
3.70E-04 
3.70E+OO 

RQ Ratios A2 Value LTD QTY Det. Type A Pkg? IOT Fissile Mass 
(amount/limit) 

3.13E-02 
1.1 OE-03 
1.38E-06 
2.71 E-06 
9.87E-06 
4.55E-07 
2.65E-07 
2.36E-07 
1.95E-06 
1.93E-04 
1.93E-06 
l.O4E-04 
9.98E-05 
7.76E-08 
6.23E-08 
5.33E-08 
4.62E-08 
4.22E-06 
3.23E-06 
2.91 E-05 
2.46E-08 
2,44E-08 
2.19E-07 
2.15E-08 
1.38E-08 
8.67E-09 
l.O6E-07 
l.O2E-05 
9.86E-08 
9.86E-11 
6.95E-09 
4.29E-07 
4.29E-11 

3.29E-02 

(TBq) amount/( lo-3)A2 (amountIA2) 

1 .OOE-01 
5.00E-01 
3.00E+Ol 
4.00E-01 
1 .OOE-02 
5.00E-01 
9.00E-01 
9.00E-01 
2.00E-01 
2.00E-04 
2.OOE-01 
2.00E-04 
2.OOE-04 
9.OOE-01 
2.OOE+OO 
9.00E-01 
1 .OOE+OO 
2.00E-02 
1 .OOE-03 
3.00E-04 
4.OOE-01 
1 .OOE+OO 
5.00E-01 
2.00E+OO 
6.00E-01 
1 .OOE+OO 
Unlimited 
Unlimited 
Unlimited 
2.00E-01 
1 .OOE-02 
2.00E-04 
9.OOE-01 

1 .16E+OO 
8.14E-02 
1.70E-04 
2.51 E-03 
3.65E-02 
3.37E-04 
l.O9E-04 
9.70E-05 
3.61 E-04 
3.57E-01 
3.56E-04 
1.92E-01 
1.85E-01 
3.19E-05 
l.l5E-05 
2.19E-05 
1.71 E-05 
7.81 E-04 
1.20E-02 
3.59E-02 
2.28E-05 
9.02E-06 
1.62E-05 
3.98E-06 
8.48E-06 
3.21 E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.82E-06 
2.57E-05 
7.93E-04 
1.76E-07 

2.06E+OO 

l.l6E-03 
8.14E-05 
1.70E-07 
2.51 E-06 
3.65E-05 
3.37E-07 
l.O9E-07 
9.70E-08 
3.61 E-07 
3.57E-04 
3.56E-07 
1.92E-04 
1.85E-04 
3.19E-08 
l.l5E-08 
2.19E-08 
1.71 E-08 
7.81 E-07 
1.20E-05 
3.59E-05 
2.28E-08 
9.02E-09 
1.62E-08 
3.98E-09 
8.48E-09 
3.21 E-09 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.82E-09 
2.57E-08 
7.93E-07 
1.76E-10 

2.06E-03 

(9) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
9.87E-08 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
l.l4E-07 
O.OOE+OO 
O.OOE+OO 
1.61 E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.33E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.80E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

4.85E-03 

TRU Cont. 
(nCi/g) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.36E+Ol 
O.OOE+OO 
7.31 E+OO 
7.04E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.06E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
3.03E-02 
O.OOE+OO 

3.01 E+Ol 

LSA-II 
Solids Frac 

8.17E-02 
5.74E-03 
1.20E-05 
1.77E-04 
2.58E-03 
2.37E-05 
7.68E-06 
6.84E-06 
2.55E-05 
2.52E-02 
2.51 E-05 
1.35E-02 
1.30E-02 
2.25E-06 
8.13E-07 
1.55E-06 
1.21 E-06 
5.51 E-05 
8.44E-04 
2.53E-03 
1.61 E-06 
6.36E-07 
l.l5E-06 
2.81 E-07 
5.98E-07 
2.26E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.29E-07 
1.81 E-06 
5.60E-05 
1.24E-08 

1.46E-01 

Date: 

Activity/gram 
W W  

2.21 E+07 
7.76E+06 
9.75E+05 
1.91 E+05 
6.96E+04 
3.21 E+04 
1.87E+04 
1.66E+04 
1.38E+04 
1.36E+04 
1.36E+04 
7.31 E+03 
7.04E+03 
5.48E+03 
4.39E+03 
3.76E+03 
3.26E+03 
2.98E+03 
2.28E+03 
2.06E+03 
1.74E+03 
1.72E+03 
1.55E+03 
1.52E+03 
9.70E+02 
6.12E+02 
7.44E+Ol 
7.18E+Ol 
6.96E+Ol 
6.96E+Ol 
49OE+Ol 
3.03E+Ol \ 

3.03E+Ol \“\ 
3.12E+07 -4 

b 
\1 
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.0625” sludge per 6” pipe Page 2 of 2 

Meets Low Specific Activity (LSA)-II material - Check <Type A quantity and use Radioactive material, LSA, n.o.s. as PSN 
Meets criteria for Fissile Excepted Package Per 49 CFR 173.453 
This is a Low-level waste Reviewed by: 

Section Ill: Check radionuclides for listinq on labels and shippinq papers: Check reportable radionuclides per Envirocare WAC 

Date: 

Nuclide Activity %  of Total Cumulative Nuclide 

(CO A2 Fraction A2 Fraction 

Sr-90 
Pu-238 
Am-241 
Pu-239 
cs-137 

3.13E-03 
1 .lOE-03 
1.38E-04 
2.71 E-05 
9.87E-06 

5.61 E+Ol 5.61 E+Ol 
1.73E+Ol 7.34E+Ol 
9.29E+OO 8.27E+Ol 
8.95E+OO 9.17E+Ol 
3.95E+OO 9.56E+Ol 

Sr-90 
cs-137 
Ni-63 
Co-60 
Pu-241 

Pu-241 4.55E-06 1.77E+O0 9.74E+Ol Eu-154 
Cm-243 2.65E-06 1.74E+OO 9.91 E+Ol Eu-152 
U-233 2.36E-06 5.79E-01 9.97E+Ol Ru-103 
Co-60 1.95E-06 1.22E-01 9.98E+Ol Ce-144 
Np-237 1.93E-06 3.84E-02 9.99E+Ol Pu-238 
Ra-226 1.93E-06 3.78E-02 9.99E+Ol Ru-106 
Ce-144 l.O4E-06 1.75E-02 9.99E+Ol Am-241 
Ru-106 9.98E-07 1.73E-02 1 .OOE+02 Pu-239 
Eu-154 7.76E-07 1.63E-02 1 .OOE+02 Sb-125 
Ni-63 6.23E-07 8.26E-03 1 .OOE+02 Eu-155 

Eu-152 5.33E-07 5.28E-03 1 JOE+02 Zr-95 
Ru-103 4.62E-07 4.70E-03 1 .OOE+02 Nb-95 
Sb-125 4.22E-07 1.55E-03 1 .OOE+02 Ra-226 
Cm-242 3.23E-07 1.25E-03 1 .OOE+02 U-233 

Ag-1 1 O m  2.91 E-07 1.1 OE-03 1 .OOE+02 Cm-243 
Zr-95 2.46E-07 l.O6E-03 1 JOE+02 Ag-1 1 O m  
Nb-95 2.44E-07 8.29E-04 1 .OOE+02 Co-58 

cs-134 2.19E-07 7.87E-04 1 .OOE+02 cs-134 
Eu-155 2.15E-07 5.58E-04 1 JOE+02 Zn-65 
Co-58 1.38E-07 4.37E-04 1 .OOE+02 Ag-108m 

Ag- 108m 8.67E-08 4.11 E-04 1 .OOE+02 Mn-54 
Zn-65 l.O6E-08 1.93E-04 1 JOE+02 U-235 
Mn-54 l.O2E-08 1.55E-04 1 .OOE+02 l-l 29 
Th-234 9.86E-09 8.84E-05 1 .OOE+02 U-238 
Pa-233 9.86E-09 8.54E-06 1 .OOE+02 Th-234 
U-235 6.95E-09 O.OOE+OO 1 .OOE+02 Cm-242 
l-129 4.29E-09 O.OOE+OO 1 .OOE+02 Np-237 

U-238 4.29E-09 O.OOE+OO 1 .OOE+02 Pa-233 

Activity %  of Total Activity Cont. 

(Ci) Activity W /g) 

3.13E-03 7.07E+Ol 2.21 E+07 
1.1 OE-03 2.48E+Ol 7.76E+06 
1.38E-04 3.12E+OO 9.75E+05 
2.71 E-05 6.12E-01 1.91E+05 
9.87E-06 2.23E-01 6.96E+04 
4.55E-06 l.O3E-01 3.21 E+04 
2.65E-06 5.98E-02 1.87E+04 
2.36E-06 5.33E-02 1.66E+04 
1.95E-06 4.41 E-02 1.38E+04 
1.93E-06 4.36E-02 1.36E+04 
1.93E-06 4.35E-02 1.36E+04 
l.O4E-06 2.34E-02 7.31 E+03 
9.98E-07 2.25E-02 7.04E+03 
7.76E-07 1.75E-02 5.48E+03 
6.23E-07 1.41 E-02 4.39E+03 
5.33E-07 1.20E-02 3.76E+03 
4.62E-07 l.O4E-02 3.26E+03 
4.22E-07 9.53E-03 2.98E+03 
3.23E-07 7.30E-03 2.28E+03 
2.91 E-07 6.58E-03 2.06E+03 
2.46E-07 5.56E-03 1.74E+03 
2.44E-07 5.50E-03 1.72E+03 
2.19E-07 4.96E-03 1.55E+03 
2.15E-07 4.86E-03 1.52E+03 
1.38E-07 3.11 E-03 9.70E+02 
8.67E-08 1.96E-03 6.12E+02 
l.O6E-08 2.38E-04 7.44E+Ol 
l.O2E-08 2.30E-04 7.18E+Ol 
9.86E-09 2.23E-04 6.96E+Ol 
9.86E-09 2.23E-04 6.96E+Ol 
6.95E-09 1.57E-04 49OE+Ol 
4.29E-09 9.69E-05 3.03E+Ol 
4.29E-09 9.69E-05 3.03E+Ol 

Source Material 

(kg) 

SNM Activity Cont. 

(9) (Ci/m3) 

Not applicable Not applicable 5.64E-01 
Not applicable Not applicable 1.98E-01 
Not applicable Not applicable 2.49E-02 
Not applicable Not applicable 4.89E-03 
Not applicable 9.87E-08 1.78E-03 
Not applicable Not applicable 8.20E-04 
Not applicable Not applicable 4.77E-04 
Not applicable Not applicable 4.25E-04 
Not applicable Not applicable 3.52E-04 
Not applicable l.l4E-07 3.48E-04 
Not applicable Not applicable 3.47E-04 
Not applicable Not applicable 1.87E-04 
Not applicable 1.61 E-05 1.80E-04 
Not applicable Not applicable 1.40E-04 
Not applicable Not applicable l.l2E-04 
Not applicable Not applicable 9.61 E-05 
Not applicable Not applicable 8.33E-05 
Not applicable Not applicable 7.60E-05 
Not applicable 3.33E-05 5.82E-05 
Not applicable Not applicable 5.25E-05 
Not applicable Not applicable 4.44E-05 
Not applicable Not applicable 4.39E-05 
Not applicable Not applicable 3.95E-05 
Not applicable Not applicable 3.88E-05 
Not applicable Not applicable 2.48E-05 
Not applicable Not applicable 1.56E-05 
Not applicable 4.80E-03 1.9OE-06 
Not applicable Not applicable 1.83E-06 
Not applicable Not applicable 1.78E-06 
Not applicable Not applicable 1.78E-06 
Not applicable Not applicable 1.25E-06 
Not applicable Not applicable 7.73E-07 
Not applicable Not applicable 7.73E-07 

If #DIV/O! occurs in the Fraction of Waste Profile Column or the Does Nuclide Meet Waste Profile? Column of Section III, the nuclide is not included on the current profile and needs to be added. 
Waste ClaseifiCatiOn Determination for near surface dimosal Der 10 cm P61.55 

Assume that Sr-90, Cs-137, and Ni-63 are major nuclides driving waste classification determination for Tank V-l, V-2, and V-3 wastes 

Table 2 limit (Ci/m3 
Radionuclic Column 1 Column 2 

Sr-90 
cs-137 

Ni-63 

0.04 

1 

3.5 

Class A Sum of Fractions: 
Class B Sum of Fractions: 

150 5.643-01 
44 1.783-03 
70 l.l2E-04 

) 
.25" V-3 Sludge in a 6" pipe 
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Attachment 3 

Tank with 17.26 gal Residue 



MT Tank with residue (Type A Page 4 of 2 

Container ID # Empty V-Tank with 17.26 gallons of sludge residue’ 
Note: based upon BTP Radioactive Waste Classification (May 1963, Rev.O), the final waste form volume may be used for 10 CFR 61.55 Classification 
Section I. Waste Stream Information Also assume that sludge will be dispersed uniformly and solidified with suitable media 

Constants 
3.70E+lO 

453.6 

Units 
Bq/Ci 
g/lb 

Container Typ 10,000 gallon stainless steel tank (10 dia. X 19.5’ leng 1337 ft3 or 
Description: 17.26 gallons of Sludge 

37.86 m3 external volume 1 .OOE-12 fBq/Bq or Ci/pC 
1000.06 glkg 

Note: assume solid phase volume of 17.26 gallons with density of 1.25 g/cc 

Container Container Container Container Waste Est. Waste Vol. Final Waste Vol. 
Gross W t (lb) Gross W t (kg) Tare W t (Ib)Tare W t (kg) Net W t (kg) b-W (m3) 

180.05 81.67 0.00 0.00 81.67 3.79E+Ol l .O7E+OO 
Note: Gross weight of contents = (17.26 gal.)x( 1.25 @c)x(3785.412 ccJgal.)x(2.2046E-03 lb/g) = 180.05 lbs. 

1 .OOE+09 nCi/Ci 

Dose survey from Sxxxxx on xx/xx/O0 shows < mrem/hr OC. 
Radioactive liquid effluents from hot cells, labs, and decon facilities at TAN and IETF. 
EPA regulated hazardous COCs: Barium, Cadmium, Chromium, Lead, Mercury, Silver, VOCs, S 

Section II. List the radionuclides and activities: perform DOT RAM. RQ, LTD QTY, and Tvpe A Packaqinq checks 

Nuclide 

Sr-90 
cs-137 
Ni-63 
Co-60 
Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1 1 O m  

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-129 
U-238 

Th-234 
Cm-242 
Np-237 
Pa-233 

Total 

Activity 
(W 

1.44E+OO 
5.06E-01 
6.36E-02 
1.25E-02 
4.54E-03 
2.09E-03 
1.22E-03 
l.O9E-03 
8.99E-04 
8.89E-04 
8.87E-04 
4.77E-04 
4.59E-04 
3.57E-04 
2.87E-04 
2.45E-04 
2.13E-04 
1.94E-04 
1.49E-04 
1.34E-04 
l.l3E-04 
l.l2E-04 
1 .Ol E-04 
99OE-05 
6.33E-05 
3.99E-05 
4.86E-06 
4.69E-06 
4.54E-06 
4.54E-06 
3.20E-06 
1.97E-06 
1.97E-06 

2.04E+OO 

%  of Total 
A2 Fraction 

5.61 E+Ol 
3.95E+OO 
8.26E-03 
1.22E-01 
1.77E+OO 
1.63E-02 
5.28E-03 
4.70E-03 
1.75E-02 
1.73E+Ol 
1.73E-02 
9.29E+OO 
8.95E+OO 
1.55E-03 
5.58E-04 
l.O6E-03 
8.29E-04 
3.78E-02 
5.79E-01 
1.74E+OO 
1.1 OE-03 
4.37E-04 
7.87E-04 
1.93E-04 
4.11 E-04 
1.55E-04 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.84E-05 
1.25E-03 
3.84E-02 
8.54E-06 

Activity 
W  

5.33E+lO 
1.87E+lO 
2.35E+09 
4.62E+08 
1.68E+08 
7.75E+07 
4.51 E+07 
4.02E+07 
3.33E+07 
3.29E+07 
3.28E+07 
1.77E+07 
1.70E+07 
1.32E+07 
l.O6E+07 
9.08E+06 
7.87E+06 
7.19E+06 
5.50E+06 
4.96E+06 
4.19E+06 
4.15E+06 
3.74E+06 
3.66E+06 
2.34E+06 
1.48E+06 
1.80E+05 
1.73E+05 
1.68E+05 
1.68E+05 
l.l8E+05 
7.30E+04 
7.30E+04 

100.00% 7.54E+lO 

Activity/gram 
OWwm)  

6.53E+05 
2.29E+05 
2.88E+04 
5.65E+03 
2.06E+03 
9.49E+02 
5.52E+02 
4.92E+02 
4.07E+02 
4.03E+02 
4.02E+02 
2.16E+02 
2.08E+02 
1.62E+02 
1.30E+02 
l.llE+02 
9.64E+Ol 
8.80E+Ol 
6.74E+Ol 
6.07E+Ol 
5.13E+Ol 
5.08E+Ol 
4.58E+Ol 
4.49E+Ol 
2.87E+Ol 
1.81 E+Ol 
2.20E+OO 
2.12E+OO 
2.06E+OO 
2.06E+OO 
1.45E+OO 
8.94E-01 
8.94E-01 

9.23E+05 

RQ limits 
U W  

3.70E-03 
3.70E-02 
3.70E+OO 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-04 
3.70E-02 
3.70E-04 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-03 
3.70E-04 
3.70E-01 
3.70E-01 
3.70E-02 
3.70E-01 
3.70E-01 
3.70E-01 
3.70E-03 
3.70E-05 
3.70E-03 
3.70E+OO 
3.70E-02 
3.70E-04 
3.70E+OO 

RQ Ratios A2 Value LTD CITY Det. Type A Pkg? IOT Fissile Mast 
(amount/limit) 

1.44E+Ol 
5.06E-01 
6.36E-04 
1.25E-03 
4.54E-03 
2.09E-04 
1.22E-04 
l.O9E-04 
8.99E-04 
8.89E-02 
8.87E-04 
4.77E-02 
4.59E-02 
3.57E-05 
2.87E-05 
2.45E-05 
2.13E-05 
1.94E-03 
1.49E-03 
1.34E-02 
1 .13E-05 
l.l2E-05 
1 .Ol E-04 
9.90E-06 
6.33E-06 
3.99E-06 
4.86E-05 
4.69E-03 
4.54E-05 
4.54E-08 
3.20E-06 
1.97E-04 
1.97E-08 

1.51 E+Ol 

(TBq) amount/( lo-3)A2 (amountIA2) 

1 .OOE-01 
5.00E-01 
3.00E+Ol 
4.00E-01 
1 .OOE-02 
5.00E-01 
9.OOE-01 
9.OOE-01 
2.00E-01 
2.00E-04 
2.00E-01 
2.00E-04 
2.OOE-04 
9.00E-01 
2.00E+OO 
9.OOE-01 
1 .OOE+OO 
2.00E-02 
1 .OOE-03 
3.00E-04 
4.OOE-01 
1 .OOE+OO 
5.OOE-01 
2.OOE+OO 
6.00E-01 
1 .OOE+OO 
Unlimited 
Unlimited 
Unlimited 
2.OOE-01 
1 .OOE-02 
2.OOE-04 
9.00E-01 

DOT regulated as Hazard Class 7 Radioactive Material 
Contains a Reportable Quantity of a Hazardous Substance; use ‘RQ(radionuclides)’ as part of PSN 
<TypeA quantity/package per 49 CFR 173.431(a); check if excepted quantity -> excepted packaging 
Does NOT meet LTD QTY Exception; Check if LSA 

5.33E+02 
3.75E+Ol 
7.84E-02 
l.l5E+O6 
1.68E+Ol 
1.55E-01 
5.01 E-02 
4.47E-02 
1.66E-01 
1.64E+02 
1.64E-01 
8.83E+Ol 
8.50E+Ol 
1.47E-02 
5.30E-03 
1 .Ol E-02 
7.87E-03 
3.59E-01 
5.50E+OO 
1.65E+Ol 
l.O5E-02 
4.15E-03 
7.47E-03 
1.83E-03 
3.9OE-03 
1.48E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.40E-04 
1 .18E-02 
3.65E-01 
8.12E-05 

9.50E+02 

5.33E-01 
3.75E-02 
7.84E-05 
l.l5E-03 
1.68E-02 
1.55E-04 
5.01 E-05 
4.47E-05 
1.66E-04 
1.64E-01 
1.64E-04 
8.83E-02 
8.50E-02 
1.47E-05 
5.30E-06 
1 .Ol E-05 
7.87E-06 
3.59E-04 
5.50E-03 
1.65E-02 
l.O5E-05 
4.15E-06 
7.47E-06 
1.83E-06 
3.90E-06 
1.48E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.40E-07 
l.l8E-05 
3.65E-04 
8.12E-08 

9.50E-01 

(9) 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
4.54E-05 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.23E-05 
O.OOE+OO 
O.OOE+OO 
7.41 E-03 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.53E-02 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.21 E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

2.23E+OO 

TRU Cont. 
(nCi/g) 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
l.O9E+Ol 
O.OOE+OO 
5.84E+OO 
5.62E+OO 
O.OOE+OO 
O.O6E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.64E+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
2.42E-02 
O.OOE+OO 

2.40E+Ol 

Performed by: Date: 

LSA-II 
Solids Frac 

6.53E-02 
4.59E-03 
9.60E-06 
1.41 E-04 
2.06E-03 
1.9OE-05 
6.14E-06 
5.47E-06 
2.04E-05 
2.01 E-02 
2.01 E-05 
l.O8E-02 
l.O4E-02 
1.80E-06 
6.49E-07 
1.24E-06 
9.64E-07 
4.40E-05 
6.74E-04 
2.02E-03 
1.28E-06 
5.08E-07 
9.15E-07 
2.24E-07 
4.78E-07 
1.81 E-07 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
l.O3E-07 
1.45E-06 
4.47E-05 
9.94E-09 

1 .16E-01 

- 

Activity/gram 
(PW) 

1.76E+07 
6.20E+06 
7.79E+05 
1.53E+05 
5.56E+04 
2.56E+04 
1.49E+04 
1.33E+04 
1.1 OE+04 
l.O9E+04 
l.O9E+04 
5.84E+03 
5.62E+03 
4.38E+03 
3.51 E+03 
3.OOE+03 
2.61 E+03 
2.38E+03 
1.82E+03 
1.64E+03 
1.39E+03 
1.37E+03 
1.24E+03 
1.21 E+03 
7.75E+02 
4.89E+02 
5.95E+Ol 
5.74E+Ol 
5.56E+Ol 
5.56E+Ol 
3.92E+Ol \ 
2.42E+Ol Yx3 
2.42E+Ol 

2.50E+07 \Q 
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Meets Low Specific Activity (LSA)-II material - Check <Type A quantity and use Radioactive material, LSA, n.o.s. as PSN 
Meets criteria for Fissile Excepted Package per 49 CFR 173.453 
This is a Low-level waste Reviewed by: 

Section Ill: Check radionuclides for listina on labels and shippinq papers: Check reportable radionuclides oer Envirocare WAC 

Date: 

Nuclide Activity %  of Total Cumulative Nuclide 

Sr-90 
Pu-238 
Am-241 
Pu-239 

(CO A2 Fraction A2 Fraction 

1.44E+OO 5.61 E+Ol 5.61 E+Ol Sr-90 
8.89E-04 1.73E+Ol 7.34E+Ol cs-137 
4.77E-04 9.29E+OO 8.27E+Ol Ni-63 
4.59E-04 8.95E+OO 9.17E+Ol Co-60 

cs-137 5.06E-01 3.95E+OO 9.56E+Ol 
4.54E-03 1.77E+OO 9.74E+Ol Pu-241 

Cm-243 
U-233 
Co-60 

Np-237 
Ra-226 
Ce-144 
Ru-106 
Eu-154 
Ni-63 

Eu-152 
Ru-103 
Sb-125 
Cm-242 

Ag-110m 
Zr-95 
Nb-95 

cs-134 
Eu-155 
Co-58 

Ag-108m 
Zn-65 
Mn-54 
Th-234 
Pa-233 
U-235 
l-129 
U-238 

1.34E-04 
1.49E-04 
1.25E-02 
1.97E-06 
1.94E-04 
8.99E-04 
8.87E-04 
2.09E-03 
6.36E-02 
1.22E-03 
l.O9E-03 
3.57E-04 
3.20E-06 
1,13E-04 
2.45E-04 
2.13E-04 
1 .Ol E-04 
2.87E-04 
l.l2E-04 
6.33E-05 
9.90E-05 
3.99E-05 
4.54E-06 
1.97E-06 
4.86E-06 
4.69E-06 
4.54E-06 

1.74E+OO 
5.79E-01 
1.22E-01 
3.84E-02 
3.78E-02 
1.75E-02 
1.73E-02 
1.63E-02 
8.26E-03 
5.28E-03 
4.70E-03 
1.55E-03 
1.25E-03 
1.1 OE-03 
l.O6E-03 
8.29E-04 
7.87E-04 
5.58E-04 
4.37E-04 
4.11 E-04 
1.93E-04 
1.55E-04 
8.84E-05 
8.54E-06 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

9.91 E+Ol 
9.97E+Ol 
9.98E+Ol 
9,99E+Ol 
9.99E+Ol 
9.99E+Ol 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 JOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 
1 .OOE+02 

Pu-241 
Eu-154 
Eu-152 
Ru-103 
Ce-144 
Pu-238 
Ru-106 
Am-241 
Pu-239 
Sb-125 
Eu-155 
Zr-95 
Nb-95 

Ra-226 
U-233 

Cm-243 
Ag-1 1 O m  

Co-58 
cs-134 
Zn-65 

Ag-108m 
Mn-54 
U-235 
l-l 29 

U-238 
Th-234 
Cm-242 
Np-237 
Pa-233 

Activity 

(Ci) 
1.44E+OO 
5.06E-01 
6.36E-02 
1.25E-02 
4.54E-03 
2.09E-03 
1.22E-03 
l.O9E-03 
8.99E-04 
8.89E-04 
8.87E-04 
4.77E-04 
4.59E-04 
3.57E-04 
2.87E-04 
2.45E-04 
2.13E-04 
1.94E-04 
1.49E-04 
1.34E-04 
l.l3E-04 
l.l2E-04 
1 .Ol E-04 
99OE-05 
6.33E-05 
3.99E-05 
4.86E-06 
4.69E-06 
4.54E-06 
4.54E-06 
3.20E-06 
1.97E-06 
1.97E-06 

%  of Total Activity Cont. 
Activity (Wg) 

7.07E+Ol 1.76E+07 
2.48E+Ol 6.20E+06 
3.12E+OO 7.79E+05 
6.12E-01 1.53E+05 
2.23E-01 5.56E+04 
l.O3E-01 2.56E+04 
5.98E-02 1.49E+04 
5.33E-02 1.33E+04 
4.41 E-02 1.1 OE+04 
4.36E-02 l.O9E+04 
4.35E-02 l.O9E+04 
2.34E-02 5.84E+03 
2.25E-02 5.62E+03 
1.75E-02 4.38E+03 
1.41 E-02 3.51 E+03 
1.20E-02 3.OOE+03 
l.O4E-02 2.61 E+03 
9.53E-03 2.38E+03 
7.30E-03 1.82E+03 
6.58E-03 1.64E+03 
5.56E-03 1.39E+03 
5.50E-03 1.37E+03 
4.96E-03 1.24E+03 
4.86E-03 1.21 E+03 
3.11 E-03 7.75E+02 
1.96E-03 4.89E+O2 
2.38E-04 5.95E+Ol 
2.30E-04 5.74E+Ol 
2.23E-04 5.56E+Ol 
2.23E-04 5.56E+Ol 
1.57E-04 3.92E+Ol 
9.69E-05 2.42E+Ol 
9.69E-05 2.42E+Ol 

Source Material 

(kg) 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 4.54E-05 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 5.23E-05 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 7.41 E-03 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 1.53E-02 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable 2.21 E+OO 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 
Not applicable Not applicable 

If #DIV/O! occurs in the Fraction of Waste Profile Column or the Does Nuclide Meet Waste Profile? Column of Section III, the nuclide is not 
mste Claesificatioa Determination for near surface disDosa1 Der 10 CFR 161.55 

Assume that Sr-90, Cs-137, and Ni-63 are major nuclides driving waste classification determination for 

Table 2 limit (Ci/m') 
Radionuclic Column 1 Column 2 2" heel and .25" residue of V-3 Sludge in a 10,000 gallon steel tank 

Sr-90 0.04 150 3.813-02 
cs-137 1 44 1.20E-04 33.5 
Ni-63 3.5 70 7.573-06 

Class A Sum of Fractions: 0.95 
Class B Sum of Fractions: 0.00 

ss a 

SNM 

k-4) 

included on the current profile and needs to be added. 

Tank V-l , V-2, and V-3 wastes 

Activity Cont. 
(Ci/m3) 

3.81E-02 
1.34E-02 
1.68E-03 
3.30E-04 
1.20E-04 
5.53E-05 
3.22E-05 
2.87E-05 
2.37E-05 
2.35E-05 
2.34E-05 
1.26E-05 
1.21 E-05 
9.44E-06 
7.57E-06 
6.48E-06 
5.62E-06 
5.13E-06 
3.93E-06 
3.54E-06 
2.99E-06 
2.96E-06 
2.67E-06 
2.62E-06 
1.67E-06 
l.O5E-06 
1.28E-07 
1.24E-07 
1.20E-07 
1.20E-07 
8.44E-08 
5.21 E-08 
5.21 E-08 
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Attachment 4 

Volume and Weight Calculation for 4 and 6 Inch Pipe 



CLIENT/SUBJECT 

TASK DESCRIPTION 

-7 ka~,r433 PREPARED BY u 

6 
MSGNERSCfNSULTAWS SHEETa of 2 7 

W.O. NO. 

e WTS (/CF 
\ 
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Attachment 5 

Volume and Weight of V-Tanks and Contamination Prior to 
Removal from the Ground 
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